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A SINGLE BAND 'ACOUSTIC WAVE FILTER 
G. W. STEWART 
(ABSTRACT) 
Theoretical considerations lead to the conclusion that a single 
band acoustic wave filter can be made in a manner analagous to 
the electric wave filter and also that in the acoustic case there 
should be a repetition of the band at high frequencies. The ac-
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companying drawing (Fig. 18) shows the results of experiments 
with two filters whose dimensions also are indicated. 
The transmission band is computed from the following formula 
giving the.limiting frequencies: 
(27f'/1)2=a2 Ct.) 
( S2 l1 + S1 l.) (2 'lf'/.)2 = a2 11 v.1. 
wherein f 1 and f 2 are the computed limits of the band, S 2 is the 
area of the side tubes. S 1 is the area of the conducting tube. 
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11 is the length between openings of the side tubes. 
12 is the length of the side tubes. 
V2 is the volume of the chamber surrounding each side tube. 
a is the velocity of sound. 
The computed frequencies are shown by vertical lines, one pair 
for each filter. 
Each filter consists of three cells. 
It is found· theoretically that / 1 corresponds to the resonance 
frequency of the. volume V 2 and neck 12 and also experimentally 
that: 
( 1) The peaks correspond to / 1 closely. 
(2) The cut off frequency corresponds to f 2 closely. 
(3) Filtering action from f 2 to a frequency almost ten times 
as gre~t is very good, the transmission being less than one-
. millionth part. 
It is supposed that the band at the higher frequency is caused by 
the fact that, as in a Helmholtz resonator, the resonating frequen-
cy has more than one value. 
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